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Although the total contents of toxic metal s in soils are generally used for estimation of the 
degree of pollution of a given site, on1y a fraction of the metal content is likely to have a significant 
role in environmental processes. Also, in many cases of moderate pollution a decrease in metal 
availabi1ity in soil may be feasib1e using relatively cheap techniques, whi1e a decrease in the total 
contents requires much more difficult treatments and their application is often questionable. 
Therefore, obtaining a good estimate of metal availability is of the utmost importance in soils with 
re1atively high total contents. Extraction with EDTA is usually considered an estimate of metal 
avai1abi1ity in soi1s (Quevauviller et al., 1997). The technique proposed by the European IRMM for 
sequentia1 extraction of meta1s in soi1s distinguishes 3 fractions (Rauret et al., 1999), whi1e those 
metal forms not inc1uded in them are considered of no environmenta1 significance. Sutherland 
(2002) proposed a simp1er extraction with 0.05 M HC1 as a good ana1ytica1 assessment of metal 
pollution. 
Severa1 samp1es of surface soi1s taken in public green areas of Sevilla, with moderate1y 
high contents in sorne meta1s, were chosen for the present study. A general description of heavy 
metal distribution in urban soi1s of Sevilla has been pub1ished e1sewhere (Madrid et al., 2002). 
Meta1s were extracted using 0.5 M EDTA, 0.05 M HC1, and the 3-step sequential extraction 
technique proposed by the IRMM. F or comparison purposes, an agricultura1 soi1 from a fie1d 
experiment, which had received different treatments and did not show particu1arly high metal 
contents was a1so inc1uded. 
No chemical nature was attributed to each fraction obtained in the sequential extraction 
procedure. However, it can be considered that fraction 1 main1y inc1udes adsorbed metal forms and 
those bound to calcium carbonate, fraction 2 is constituted by metal s re1ated with reducible soi1 
components, especially Fe and Mn oxides, and fraction 3 inc1udes meta1s bound to oxidisab1e 
matter, particu1arly organic matter. In the case of Cu, Pb and Zn, fraction 1 is significant1y smaller 
than 2 and 3, and fraction 3 is often greater than 2. This resu1t suggests the re1ationship of these 
meta1s with organic matter. In other meta1s, as in the case of Mn or Cd, the distribution is more 
uniform, but with a slight1y greater fraction 2 for Mn and smaller va1ues of fraction 3 for both. 
193 
I 2003 j 
l 
~ 1: 2501; 4 o I
"" 
"" 
-S 
"" 
3 o 
o 
o 
o o 
(.)
.,
¡:; 
e 
2 
"8 o 00 
o 
00 
"O 
Ó O 
::t: O 2 3 4 5 
Sum offractions, Cd (mg kg'"1) 
~ 
-6. 
! 300 
-S ooo¡:: 200 
2: o o 
o J':E 100 
e 
"O 
~ 100 200 300 400 
Surn offractions, Mn (mg kg-1) 
/ 
o~ 200 I 
'; 150 
(.) 1
:2l 100 I
" 501 
Ó O:c IO 50 100 ISO 200 
Sum offractions, Cu (mg kg-l) j:::/o~200 <8 o 
.a 100 
Q Ó O '---~----~ 
::t: 	 O 100 200 300 400 500 600 
Sum offractions, Pb (mg kg'"l) 
1: 500 ,--------, 
"" ~ 400 o 
- 300 ~ 
:2l 200 o B 
.E 100 ~ O~-__­ __~ 
o 100 200 300 400 
Sum offractions, Zn (mg kg-l) 
Madrid et al. (2002) observed that different behaviours were found between metal s of 
anthropogenic (tenned "urban" by sorne authors) origin and those that can be considered of natural 
origino The fonner group usually includes, among several others, Cu, Pb and Zn. Cadmiurn has also 
been considered as of "urban" nature, but in the case of urban soils in Sevilla relatively low 
contents (comparable to the background contents, see Madrid et al., 2002) were found for this 
metal. Therefore, in our case, Cd can be excluded from the group of urban metals. In the case of 
Cu, Pb and Zn, a strong relation is found between the sum of the 3 sequential fractions and the 
amount extracted by dilute HCl, with correlation coefficients r 2: 0.9 and reduced major axes with 
slopes close to 1, while in the case of many other metals, e.g. Mn or Cd, no relation was found at 
all (see figure). Therefore, HCI extraction can be used as estímate of available metal s in those cases 
where pollution of sorne rnetals is likely, but its use for that purpose cannot be considered as of 
general applicability. Metals extracted by EDTA can be only partially related with the arnounts 
solubilized by dilute HC!. 
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